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Techniques, systems, and computer program *« •» 

products that facilitate tailoring image data packets , ; « 

to properties of print heads in a printing system. • i ]l **~ ; 

Control software in the printing system remote from ' ~, 

the print head(s) may send a query to a print head V\, ■ .-; 

over a control channel and receive a reply include — •"• JZi 

information corresponding to parameters of the print «».- s -- ! „*" „— L*? . * .! ,» 

head, e.g., specific configuration information or a ,•' ~ - - , " — " -'--iss'" 

part number. The control software may use the -Jjsu' " '■ r — ""•T*"- ' f '"yi 
information corresponding to the properties of the i^X-v 
print head to look up specification details of the I -~ 

layout of print elements in the print head and use ' •* 

that information to configure image data packet 
generating components in the control software for 
the particular print head layout. 
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7° 'J > h r i W X © 7° a -1* tc it IS f § Iff ffi K o V> T © U * x x h * flu IB 7° U y h r 

flu 12 § ^ & o fc fit IS C M -5 ^ T hu 12 ~f V > b x t W X © #t $ '< 9 * - £ £ |R SU f 3 I U 
zn^fttf l oSftliftiJ; 0£< ©iS^Hft^t^fii^HfSix-*/-?^ h#X$ 

[ II « « 2 ] 

U^xXh£jM3tufBXg#, *ij»x-^f--ir*;l/*ji ^Tl 1 ©SflWr-*^? h 

flu 12 f V y b t > W X © 7° a ^ f -f fc ft £ t S Iff n * S It * 5 tu 12 X 8 , M IS M 8P 
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iiu IB B ft r - £ -7" h £ 6 tu IB 1 8 tf^ B ft r - £ -v * ;!/ * ffl U T hu 12 H ft 7* - 
h^^§XS^^€yut^^^i:1-5Il5}<3ll lcE&<DJ5m, 
4 ] 

MIB^U y b 'nv F©tuI2y d ^ tc WJST § Bul2«S* s tufB^ U > h ^ 7 KI:|J 0 
££I$giJT3xa£itt?u££®l8£TSIf*«itcIBft©757£o 

[ m * * 5 ] 
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[M$g 8 ] 

MB^'Jyh^f FO»B^o/<f-f lc^jS1-SluI21ff^^MI2y V > h ^ F © 7 
Uyh^^©^a^7^-^*IHB'J-r^1ff«^#tyiii:^#®t1-S!f*Jiit«:iaic©^ 

So 

ME^'Ji'h'N* K i: 1 o $ fc a * ft J: 0 £ < © 7° >J > F *\ v K © m © N ^ lc *f jtS "T 5 

* £ 5 IC # * , 
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(3) 



JP 2008-517811 A 2008. 5. 29 



r zxmtt^ts c t t f 5 m&m 1 teste©/? & 0 

o ] 

> h 8 I K , 

tu 13 7 'J > h 7* ' W X <73 7° n A t J ft JS f § ft « £ M IB 7° 'J > hf /WXfr^f ft® 

tu 12 § ft IK o ft 1f IS S -3 v T tu IB 7* "J > h x > W X © #1 $ A y * - £ * M S'J S * 5 , 
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i 1 ] 
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flu IB 7° U > h 'N -y Ft 10i;ft(i?hJ;!)f<07" l J>F'\7 KOKOWftfcttJSfS 
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^H/^XS/£(ix + Xh^-^&.ifOiii#^7° l J>h*n? 1 li^. Bit 7 - £ tt - 
K , 7 7F7x7tC,fcoT, 7" U > F 77W X (tftb^y'J>^) tf7*ff57*- 

v-yMcst&Asn, ^ u > h 7*^-f x c -r s ^ u > h ^ v 7 r k « s n * o 7° u 

y b rtv 7 r ti 6nfcB«7*- * £ § tt f& D , yhf/WXtiSttBo^ 

u 7 f © 46 tc Bft r - * © 7 > a < 1 1 - as * t&tt t a o 
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7 'J 7 hf/WXC?< ti«$c©MJ7°U 7 Fit? (W*.tf, O^ivf^'J^ 

5 ic s 1 1 s c t ^ t* ^ s o h * tf , i m z n it f v y f m ? * 7 - * t° - x ± © 31 a? s 
n fc tt ■ tc 33 ^ t 7 0 u 7 f t %> i 5 ic b m -r 5 z t & t* * § „ su © 1 1 t , *7-yu 
7 f tc s ^ r a , a « ^ n a ^ 7 u 7 f f 5 * 5 tc m s? s n & 7 u 7 hi^^ists 

Lhtft'tSo 7°'J > F ^ 'v 7 r 5 ©jiff? 7- 2 SJg&flS ft fc 7 U 7 F H?tc ± & pj$ 
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S*OlBCUft«'5T8KSfc«)«CJ:i!( 5 7*5. 0!*tf, S «? 2 ft fc ffl ■ 7 7^ tc fc 
^ T 7 ij > j. f § 7 ij y b * 7° U y b =E 'J a - A/ ft T* m tc g t 46 5 C £ # 7? * 3 0 SU 
© $1 £: Lt, ( iM 2 ft fc ft » 7 7 ^ tc l> T ) I^Jtiftfe^-Z^htsyuyH 
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t^a-zmffiS^^yn^f^tt^Ltft^ts, ? 6 tc , i -zxDfv y bmmft 
©7U 7 F ^7 Htt, tJ'a-^SDO'f^J'i? h/X^ftatf/X;I/MH*H©7* 
p^xftcKILTSfj©SHrt©7° , ;7F^>yFi:^75:?.iitA^T-t5o 

[ 0 0 0 6 ] 

cn^©HS*M8E-r5fc46, 7U>FSH^!tiiJfflit-SV7F7x7ti^/t©7U>F 

[RS^»^-rs^46©?S] 
[ 0 0 0 7 ] 

■ •yjyh*SIlct5, r3>lf^-^7n^^Ag B a p^#0, 7j & tf & S ^ * m 
l^tf7'J>h^7 F * « x 5 7 U 7 F S M © ffffj » * 7 a - © H 9t 7'- ^ ^ ^ y F « 

hfM^xi^x'j-*^*. lf«ti, 7u > F7/ i ;-1'7^cov^T©Kf/g©«^«^^^- 

^ g fctt, 7 l J>FT^W70l«^7/-MISt-7i-** i *^777tHi 

7°u 7 hr^wxKia«f*tf ^nfeinffj^idtts c t tf?t5. ifSt-^a 
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m fig ^ iP =l - >i a m m s n ffi $ >< 5 * - * % m ^ t b fit * m m f ~ $ v h ic # m 

a - ;p a r - 7 ;i/ e to n fti a ^ - f- > * ffl ^ t m m * % m r % c t v t s , & ^ t* 7° u 

> M-5fcsf)CSJ» ; e> , a-;i/^ii.T-^/^7 h^yjy hr^WXKS§„ 

[ 0 0 0 9 ] 

7 <J > h x/W X £ £ 5 il t tfi T* * £ „ 
[0010] 

U>h»H©W»V7 h7x7&^7?nW<9^-\'*;l'£iIUT7y>b'N>y KEi!)I« 
[001 1 ] 

n^o *aw©*ofli!o«f*&tffijjS»8iiflaa r Hiii^6, t fcttwaisoieHfr 5 » m 

[0012] 
[0013] 

0 1 li^'J>f8f 1 00O7p^HT'$5, 7 U > h 8 B 1 0 0U:7-7tf-xn 

> ^ 7 1 0 5 R Xf , 7'J>h'N7l { ttft?ft5, 7 'J > £ m 7 5? V 9 1 1 0 £ it * 3 „ 
7-^tf-X3>^7105(i— I07-K-X 1 1 5, 1 20, 1 25, 130, 1 
3 5, 1 4 0, 1 4 5 t 7 V y h 'N <v V 1 1 OCPIOtiWIi^S C2-ti5 0 1¥ L < (i , 
7-^tf-X3>-s71 0 5(i7'J Vh^y H 1 1 OCDiBl 50^r^^]575'[R]D[C7-^ 
tf - X 1 1 5 , 120, 125, 130, 135, 140, 1 4 5 ^12t5„ 7~^f 
-73>^7 1 0 5tt, K^lcy-^tf-X 1 1 5, 120, 125, 130, 135 
, 14 0, H5S«jfef5D-7-. ^/HSftlifOiOSf^afrtXf'y^t 
-^-Sftttii@lEt-?-^Ii5CttfT't§o 7-^f-Xl 1 5, 12 0, 1 
25, 130, 135, 140, 1 4 5 « , f OilC Sltf 7U > h t 5 u t tft' ? 5 , 
a^<cD«^^:l£«cD^-rtl^t-rSCt* ,i Tt^ 0 W A fcf , 1 5, 1 2 
0, 125, 130, 135, 1 4 0 ! 1 4 5tt, I, ?^)Dll/nD- 

[0014] 

7'J>F'\7 K 1 1 0Ji7-7k?--Xt&fctit5l 5 5 £ *6 £ 0 7-7t°-X$>£bt§l 5 
5ttlOlfe(i?tlJ;Df <©7-i-^-7 1 1 5, 1 20, 1 25, 1 30, 1 35, 
1 4 0, 1 4 5 0ffil**lilt5CfctfT'tS. W *. Hf > 7-Xtf-X*£fflt§l 5 5 Si, 
ffil50©itQSd-£©^£«g)57-Xtf-X1 1 5, 1 20, 1 25, 1 30, 13 
5, 1 4 0, 1 4 5 Iz-tf/tttttH* t t 3 C t t 5 

[0015] 

7U > h ^ 7 K l l 0A>eiBnfc«BfK:»J»xu^hDx^^i 60tfEf?n«„ fW 
»iHFn;ni 6 0 « ^ - 7 1 9 5 ( 01 x. if ft - 7 /I ) Sffi'Mil/na 
l 9 0fcioT7 l JyF'N'yFl l 0 t-f >^-7i-XT5„ 3?J»xU7 hn- 
Ul 6 0(i8il 00K<fcS7 , y>hffH©IIMl*iPJ»-r5o fffl®x^ha-7Xl 
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6 Oli-«OiiIl!5Il«:#^O^IlCLfc*^tftl^tIt5 lOSfcli^nit) 
^(©f-Mlf/UX^ItSCtffftS. 8»n,nn-ni 6 0S, 0!| k 
tt\ B*ffiIV7h l 7x7Syyj>h'N7 Fl 1 0Cfel^^'J>h4SiJft5/ift(0 

[0016] 

$)J«Xl^F-PX^Xl 6 Oflt^'J > Mi^7 7 7 1 6 5i)^*'tl5„ 7* U > h H 

§/Vy7 7 i 6 5a7°'J >M?CJ;5/U y hcftfeoiif-^^tSMl-^ lOSft 
tiftlJ;D^<Of-3'gif;HXT'£5 0 0IJ * tt\ 7"'J>Hi^7 77 1 6 5 tt y 
>^A7^tX^tU (RAM) f/UX«)I^»^5C«T!5„ 7° U > h H fit ^ 
>y 7 7 1 6 5 tt , HISr-**te*fi&tf&fi?r5fcftK|iJ»xU* h p x ^ X 1 6 0tf7 

[0017] 

©J#pxl^F-px^xl 6 0liy-'7")H 9 5Sff'l/>Ri^Fa-n 1 90^/1' 
L T 7° U > b 'N v F 1 10N>^-7i-Xt5 o aMil/HD-n 1 6 OB^r- 

t*;h 9 54Ii:Tf-^5S5LttfT't, i^pgx b ^ h n - ^ x i 9 o tt 7° u y f- 

^ 7 F 1 1 OKfetti^'J^bOftl&tfOf-ifSSfJSSilktf-eti. N » x u * 
F- p x 7 X 1 6 0 tt 7° U > F- *\ -y H 1 1 0 g S ^£ t 2 ' - 2 £ £ fig t § fc J6 © # 8U © 0 K 
(01J*tt\ 0 4 4#SLTJ6KSttCKl?n5J:5 4, x-2tf>7°) ^StSCt 
#* T* * 5 „ |'Mil/na-7X 1 9 Ott, #J * tt\ v^707"at7^ 1 h 7 > f - 
^SO'l'MO^ l J*|-t«7^-/bF7'D7"7V7^y-h7U^ (FPGA) t ~t 
5Cttf7t5. I^PgxU>/ hp-'^X 1 9 oa, S/MSxl^h-px^xl 90*ffl 
0«lT7°U>F'N'yFl 1 0 ft tf / S Tc tt 7" U > h *n v K 1 1 0ftfi)/\-Ffl7*S 
Si:tST?*5J:?K, 7° 'J > F ^ 7 K 1 1 OKgitSC t^T'?5„ «xlf, 7° U > 
FA7F1 1 0 St L ^ 7° U > h * V a - ;1/ ft 1R 46 £ ff L ^ 7° U > F *s y K £ 32 & S n S 
if £K tt , I/hBxb^ Fn-^X 1 9 0*Sl^U>h'\9Hl 1 Ofr^WSSiLTfT 
L^7"iJ>F'N7 FKSKtSCttftSS, 
[00 1 8 ] 

H {#! <0 7° U > h tt , $iJSPxb^Fax^xi6 0^BftM3ftSSSL, 7° U > h ft ftf » 
L , * /MS x L- ^ h p x ^7 x 1 9 0 & *r - 7 /I/ 1 9 5^iyLT2f,ti5f-^§$^ 
?Of-^l^t7"'J7F'N7Fl 1 0C*^T^'J>H!?*eiS^SJ:5e, Kl 
«XU^ F- p x ^ X 1 6 0 £ g /.h K x U £ Fpx^X 1 9 0<0BT*#flJ£ft5o Ltctf-i 
T, 0IJ*tt\ Wf-^liyi7 FV7 7"ilf'-?lcfi!tKttfT? > Ctlttfx 
■y hv-y7iiff-r'-5^0^«7°P-bX^--^i:LTiii{f-f'-^ftilS!(ax.y F- (tfij* tt 

SSftiBf*f-*-^(cfflA^§ (WAfcf, 7°U > HHflOlBlcJtJSt SiiSftJfA-fS 

Witf, lif-^ Of-^/?T7 F^x>3 - Fit F7>~>-Ai;'S5) afff! 

, -73, «/hffixu^hnx**i9 0ttH#7 J -*ft§w-B{i) ( M * tt , t-t";h 9 

7"y>F?n5 (W*. tt*, iSf-?(clfctfoTi'y7->*i7 F/X;F^fil?t3) 
«t -5 K , Iif-^?:It/cltT^fS^5Ci:tft't5 0 $i]«xU^hPX7Xl 6 Ott 
7° 'J y F ^ 7 F 1 1 0 (C ft It 5 B m <D 7° U > F- ft [31 ffl £ -£ § c ft 5 T t 5 . "cOMKLft 
*. tt\ $lj » X U * h P x x X 1 6 0 tt 7 - * k° - X to 15 « <D & K ft § ft I& 0 , 7" U > h 
^ 7 F 1 1 0tCfc^TB«ft7°U>h^-lt5/ci6lC'7--7;l/l 9 5?ii:Tllf-M 

gSctiUotliyijy F*lli?^5<:t^Tf 5„ 

[0019] 

$tJ|il/HD-n 1 60 tt, 7-^tf-X©7-^tf-XPy^71 0 5Kfi^ 
ItLfttfoT, 7-^tf-X±© ry'tXF^y^-fAj K«yu>h*BTI)lfc-rsj: 
?4If-^l/-Ft'7'Jy F^7 F 1 10£H«T-£ftj£S££#T"t.5o ->* ^ X h 
■i'yMi»7' U > F- <0 - H JB SI K ft v>T, 7" U > F- 'n -y K l l 0MDllf-?6ilB 
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, Mr v F © H {% -r - X * -r - X 7° 'J y F ^ -y F 1 1 0 ic g J * f § £ r m V. W K §P 5$ 
[Cj y 'J y h ? t 3 h U f t 1 1 li fc 5 < C t "P ^ 5 o * H ffi » £ K *5 V> T , M # x - 

Li(i5<, f-*« , ^ | j^h'N9KKaftsi:y | j>h2ns«. v> x f >r > * ^ 

[ 0 0 2 0 ] 

>>> x h -y > ? 4 a 7° y > f <d m <D m m b m k. a ^ x , f y y f ^ -y k t? § it ir e> n /t 
f-?iiiosftttfni t 3^<'D7 7fK»ijn 1 7° y > f ^ -y f ts & e. ft x ^ 

taftS < l ti'ff 5. t - $ , ft IS r - 2 & t>* 7 -y x $ ft fc r - X It , ffi M f - 5 ^ 
x -y F <D B m X , 7* 'J > F *\ >y F T? S W D , Rff/J/ililltSil btPX % %> 0 - * 

wee^t, yijvh'N? Ftcfij^-r.sm^r-^tt^iiwig^x-^T-^^o fcs^a 

, 7° <J > h^-y HK5J«-r 5 ^ ^x- * It, *lO*8f-*0»tSHt5»«f-ji 
&*H©&«^-*fctt»J<0l*«'r--*'P26So H«t*- * tt ± 3 ft ft 7*- * 

- 5 # 7 s u > f ^ -y f k i y tf f 5 t r * k w k ep (c j yjybsnstiSLtfet*^ 

S o 

[ 0 0 2 1 ] 

7° V y F >y F 1 1 Ottl'hffiil/^ hn-i'X 1 9 OSO'^giO^t'J^ltS* 1 

5 , 7 U > F 'n -y F 1 1 0 tt J± K W ffi p X F X n s T 5 c fc * s * S . 7° y > F <y F 1 

- % m b m k ts r , 7° y > f ^ v f i 1 oictgfns^'jo^^/a, m ^ pg x 

b£ Fnzn 1 9 0O-g|3i:-r?.c:i:^-et?.7^-;bF7 0 p^7v7;l'y-h7U^ 

(fpga) mmmm u o o-sp-e^So ^u>^?fi i oicjs^isf-^ 

*KjST^-y7r , rs<&S*««i:A.HSfctt^<4''''* , &. 7° U > h ^ -y F 1 10*18 

t § * © n x f & xs a tB is it i a *. fft m # « o si i o oa, w a ar , ?nf n^i 

/JnPSxU^ Fd^7X 1 9 0 & tf 1 *Sfta*nj:!)#<oy-7;l'*ffl^5 loSfttt 

fni f )^<of-?*>7°i:cn'y^-7x-x^iig'r3i:itfT'?5, 7° y ^ f ^ 

■y F 1 10KtKROFPGA*feO«js£*dty, ^ < Ol^C*5^T7''J > F'N'V K 1 1 

f 5 C t * s T f 5 o 
[ 0 0 2 2 ] 

0 2 Ri^ 3 tt7°y > F <\ V F ± <D 7" 'J > F * a - ;l/ R tf 7° U > MfOW^^to 

SKB, tB 2 « 7° y > F -y F 1 10*ISi>6iU 0 3 It 7° U > F *\ -y F 1 10* 

T 7? A^S ^ t o 7° 'J > F ^ -y F 1 1 0 tt BB 1 5 0 ± fC 7° 'J > F ^ V a - /I/ 2 0 5 , 2 1 0 

215, 220, 225, 230, 305, 310, 3 1 5 A^SSl&ISIt 5. 

7°U>F ; &> ; J.-^ 205, 210, 2 15, 220, 225, 230, 305, 310 

, 3i5tt^n^*nio$/c(i^nj; t 3^<©^y>F*?*wrs 0 «iJ^a\ 7v>h 

ti> a -A 2 0 5, 210, 215, 220, 225. 230, 305, 310, 315 
[ 0 0 2 3 ] 

C © «? © 7* 'J y F ^ «y F « fig K *3 ^ T . 7*l)y 2 0 5, 3 0 5 ti n 5 A 

3 2 0 te?»oTM<TEK^nSo 7° 'J > F t *J a. - )l 2 1 0li3 7 A 3 2 5 (cf D STE 
fJtlS. 7° 'J > F t i? a - ;U 2 1 5, 3 1 0 B 3 7 A 3 3 0 Cffio t M^TEI S n 5 
„ 7° 'J > F ^ y' a - ;!/ 2 2 0 (i 3 =7 h 3 3 5 » o T S3 B S n S . 7* U > F * ->* 3 - ;1/ 2 
2 5, 3 1 5tt37A 3 4 0 t»oTii'«TEI«ft5. 7*'J > K'>'a-* 2 3 0 tta 
7L 3 4 5lcSoTES*tl5, 35A 3 2 0, 325, 330, 335, 340, 34 
5iC?^^il©7°y>F : &->"a-;l/ 205, 210, 215, 220, 225, 2 3 0, 3 
0 5, 3 10, 3 1 5 ©BHttffi 1 5 0±©S&7*'J > FIK* 2 3 5 *$* 
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7° U > F SI « 2 3 5 « , 7° V y b a - )V 2 0 5 , 3 0 5 O/'J >" Mf A^^'J > h 
[ 0 0 2 4 ] 

7° U y I- * a - ;U 2 0 5 , 210, 215, 220, 225, 230, 305, 31 

o, 3 i 5 a, mmnmtRZftrc^y$-*yb*7v>bt%tzti<D-?v>hm^mK 

m m T 3 £ t W t» t 5 o 0B X. ff , 7° U > h * 5> a - ;U 2 0 5 , 2 10, 3 0 5 (i ffi 1 5 0 
© ffi ffi £ ^ ffi) L T ^ < S IS © £ #t fe't ft ft o T 35 1 © fe £ 7" U > h t § ft !6 © 1 1 © 7° 'J 

y b * ? n ic m m t s c i: # t $ , i u y h * a - ;p 2 1 5 , 220, 3 1 ostii 

7" l Jyht->"a-;l' 2 2 5, 230, 3 1 5 ttiifilCbft^ TS 3 Ofi^7'J > h1"5 10 
[ 0 0 2 5 ] 

m © m 1 1 t , 7° u > h * *j * - a> 2 0 5 , 210, 215, 220, 225, 230 

, 305, 3 1 0, 3 1 5fr?,S5Slit^a-;b©iI^UyHf«)n7AiilCl 

-3 < ■? v y b m^micmm? a % a m x s\ sioyj>hi?i:ifnfn<oiiyu 

> Hi?tf#-3 7AlcEI?n5J;'9lcIP f Unft ; ti ; 'a-;b 2 0 5, 3 0 5 ?:tt5 

15, q& 5? a - A/ 2 1 5, 3 1 0(ii3OlSIS-r5i:ttf-et5 o » 4 . 5KlU'6(± 
ftlf'ft> t^"a-A 2 2 0, 225, tv'a-zn 1 5 ftlf t ->'i -/I' 2 3 0 5:tT5 

* ft a # ft l ft ^ , m m t % m a m m © y u > h # rt ftg 4 5 „ 

[ 0 0 2 6 ] 

8U © 09 t L T , 7° 'J > h * S> a - /I/ '2 0 5 , 210, 215, 220, 225, 230 
, 30 5, 3 1 0, 3 1 5 A>5ft?»tt ; E^a-;KDlfS^ 1 J>HfOaffiiEltJ< 

y^yHflciifSLfctffts, 0!l z. \f , si©^'J>ni?ltt, fnfnc 

li^'J > Ftftf, ti>'a-;b 2 1 5, 220, 3 1 OO^'J^Hf tSLT, Sft 
tv'i-* 2 2 5, 2 3 0, 3 1 5 O^'J > Hf EM LT, I^lRlOfefEv'7 h 2tl 
5i?EMJnft, t^a-;l/ 2 0 5, 2 1 0, 3 0 5 5 C t 1? t 5 , S 2 (?) 

fv y bm^mn, ^n^'tKDm&fv y bm^tiK t';a-A 2 0 5, 210, 305 30 

©yj >Mf EWLT, Jf:t-;a-;l/ 2 2 5, 230, 3 1 5 ©^'j>h*?EML 
T, iS|SjOfilE->7hSH5J;5ESPI?nft, t^'a-^ 2 1 5, 220, 3 1 0 
l:|?1-5Lt* 5 T?5„ t'>"a-ib 2 2 5, 2 3 0, 3 \ 5 m 3 <D & % & f&T % £ t 
X' # -5 o (ulOSU^yKi, If IT, /nh^yHiO^J^l-ifl 

ft * tc , * y a - ;i/ £D 7° y > h $ =f © m m m& <o * 2 < 1 5 c t # t- * s . 

[ 0 0 2 7 ] 

?nfno7"y>nis?iii, *©;*^yteB£^:3fc^iKa&5ttfcjH«T-*£atf 
7 s y > h -r s , (01 k 3* s ft s ) 7yyns^7 77 1 6 5i*ioii^t'jtti«# 

tK t ^ T* f 3 0 WAS:, yjyHH/^7r 1 6 5^I«OA777©^%fT?J<?) 40 

ii^ftt?***^, fn€n©7'j>hn?sa^777<?), {@gij©, h^^It^s 

[ 0 0 2 8 ] 

04a-sijfi^flitcLrc*^^y>hS»4 o o ©ns©Bg^£^ir . s b 4 o os, 

7-^-Xa>-X7 4 0 5, 7" 0 > F ^ 7 F 4 1 0, 1 7-^tf-X^m^4 55St>**iJ 
» x b ^ hD-^7X4 6 0 
[ 0 0 2 9 ] 

7-7lf-Xn>^7 4 0 5 (i 7° U -> h 'N V K 4 1 0©WJayU^hfH«4 4 0 © fy ffi 
*SlRlDE7-^e-X 4 2 0, 425, 430, 435 £r|g5£T 5 „ 7-^l^-X3> 
^7405!i7-K-X4 2 0, 425, 430. 4 3 5 ifflt 5X>3-^ 50 
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ffl^*Wt»Xl/^hB = *7 4 6 0 C»t, 7-?k°-X«fti§§4 5 5ii, loifclif 
ft<fc'9£<© , 7-?^-X4 2 0, 425, 430, 4 3 5 ©fil««ttfiL, tSUlKS^ 
t"> T (MJjJSf 4 5 6 Stf4 5 7 4HO) h U # « *f * IS 4 f 5 , ft -fe > t* & 3 „ 
[ 0 0 3 0 ] 

yy > h'N'y H4 i oii-a©37iv4 1 i , 412, 413, 414, 415, 41 

6, 4 1 7, 4 1 8lCffiott'<TEISn/:7 l JyFt->"j-;l'Cl#*?ft5 0 7 
V y ht^a-zPCCOEIliti^'J > h $ 4 4 0ft*^-t5. 37i4 1 1, 4 
12, 413, 414, 415, 416, 417, 4 1 8 <D Z ft ft\Z jft o T S HU 2 ft /c 

2-JM 9 1, 493, 4 9 5(i37A4 1 8 "/'J > M?I?:i)S L> /'JVF 

^ V s a - ;l/ 4 9 2, 4 9 4 IJ 3 7 A 4 1 7k:&7 7 P 'J>hiR : ?;i£«j£-t£o 
[ 0 0 3 1 ] 

SJill/^hn^^X 4 6 0ttgi 4 0 0 ia5^U>HtSCSI5|iJ»t5 o ftJ ffl 
Il/Hnxn 4 6 0 li7 ,| J>hiIA7 7 7Ol^l* 4 6 5 *lit5 D f£)J ffl X P 7 h 
D:n 4 6 0 Hm-^W 4 6 5C^U >hB«^'y7 7li:7i'-bXLTl«f-?Oitt 
&y'titffUitft^5 0 H4E*jn5d!lKSV , T, l^ft4 6 5 (Ctt8007 
'jyl-li^^yi!)^ 1 ), ?nfno7 l J>hiS^777li37A4 1 1 , 4 1 2 , 
413, 414, 415, 416, 417, 4 1 8 © 1 OCffio TEI?tlfc7'J > H 
? » H ffl T? & § „ M *. &\ 7" U y Y m ® V 7 7 4 6 6 , 4 6 7, 4 6 8, 4 6 9 tt * 
nftl, 35A4 1 5, 4 16, 4 17, 4 1 8 t jBo t EIS tlf: ?-nf tl« 7 'J > b 

ificMtstsatft'ts. BKit, * ft € ft © 7° v y v m ? m « h « ft «• 6 ft t 

[ 0 0 3 2 ] 

MffllxU* h a - 77, 4 6 0(ir-^^>7°4 7 Otlt?.. r x - £ # > 7° J it, 01 
x. ff , f-^5:IILt7 l J>hO/:if)lciol/:!i?tl ( };!)^<«7U>hf/W7E 
5M § > A-F7I7, V 7 h 7 x 7 , 7° D ^ y v 7" ;!/ a y y 7 g fc & C ft 6 © ffl £ * T* * 

sssns, mm^yt'-^y v^mto -mmmmic^^r. ?-$#yzn<z?-< v 

^t"J7HX (DMA) 7/WX^iTi:ttft*t5„ r - * * > 7° 4 7 0 7° V > b 

m^mt, m -a- # 4 6 5 © * n ? n © m m 7° u y v m m * v 7 7 © m © f - z a m s§ t » 

,Tl|ftl5„ "r- Z #y~f 4 7 0 «: H 1^ f* 4 6 5 O^tlf n©7'J V h il^7 7 7 
3&»6ii«-r-**ttSRb, ftijtKitft'tS. f-^#>74 7 0 a> It*4 6 5 

ibnn;U 4 6 0 CJ;«7 , a^7Atf5J^t*5. 
[ 0 0 3 3 ] 

IfflCfi^T, M ffl x U 7 hn;n 4 6 0ttWffl7* , J>HB«4 4 0 tc *j It S 7° V > 
4 6 0 (i^*J^ftfcH#r f -^^*^t*4 6 5 0li84^ l JJ'H»/^77Kfl!JST 
[ 0 0 3 4 ] 

7-^-X 4 3 5tf7-^-^^7 4 0 5 T* ffi & S ft T * ft 7 U > h ft J* 4 4 
0 K A S t , 7-*e-XfcHJ84 5 5 #7-*e-*4 3 5©H8«*l*tfJL, h 'J «fl 
§ 4 5 6 *SSt5„ F'J**it4 5 eOSIlcS^^t, ft] W x U 7 h o - 7 X 4 6 0 
ttf-^>7 4 7 0 ^tllg4 7 l , 472, 473, 474, 475, 476, 4 
77, 4 7 8 t7D^7At«ut^T*t5. IM47 l 4 6 5 l ®7'J > 

hl«^7 7 7fr5 37A4 l l K jft o T SB S 2 ft tt 7° U > h m ? ffl ^ © ii ft r - £ © ii 
ft £r ii ® 2 # S » ii@4 7 2 ii H ft 4 6 5 ©S 2 ©7'J > hil^7 7 7^?. 3 7 A 4 

, 474, 475, 476, 477, 4 7 8 (11^^ 4 6 5 ©ftlfn^yU > Mi^ 
•y77frG37A413, 414, 415, 416, 417, 4 1 8 tc f D S T ii ? tl ft 
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[ 0 0 3 5 ] 

7 - f? ML - X 4 3 5tf7-^tf-Xa>-<7 4 0 5TM££ftTW£jJ 7* fit «c4 4 

0OfflI5;IILT^< 1 1 , 412, 413, 414, 415, 416, 

4 i 7, 4 i 8 k jft t> t eh * n 7 u > h * ? m t 7* u > h -r « . » l < a , 7 

-^-X4 3 5tftiyj>H« 4 4 0 <DmWV-j£&»*ttm? Z £ , 

7 4 7 0id , > 37A4 1 1, 412, 413, 414, 415, 416, 417, 418 

£ ^ > 7° "T 3 (t4t>%f-*#>^4 7 Ott^U^hT^WX^OH^x-^fDjMfiS: 
ff fc * S ) o 7 2 n lift ir - 2 tt , W»^ , U^hfH*4 40K43^«7-ftr-X 

4 3 5o j t©«fjjstfofflitK»UTfiiii«n«'<*^ , u>ni! ; f*i«Bij-rso y v y \- m 
ifttscitfttSo li^eiHcttt-s x - * aes^^m^ 4 6 5©yu>ni* 

v 7 r ff b x - * jH > 7* 4 7 Oicp-Ftscitft'ts. 

[ 0 0 3 6 ] 

4 3 5 # * It 7° V y h '<* n X 5 IS , 7 - * M. - X 4 3 0 7 - * M. - 

xn>^74 o 5TWimtnx^^yv y bmm4 4 ocAs^tft-fSo 7 - ^ ^^- 
X $ tH §§ 4 5 5tf7-^-X 4 3 0 <DftriS*«iffi h'JA'If 4 5 7 % £ T S 0 h 
■J # ft *f 4 5 7 © § fit JC S -3 ^ X , fffl SP X U ^ h a - 5 X 4 6 0 lif-^>7' 4 7 0 fC 
if 5S 4 7 9 , 480, 4 81, 482, 483, 484, 485. 4 8 6£r}fA£#3C 
ttft'tS. IS 4 7 9 lil^» 4 6 5 ©S1 07U>Mi^77rA^3 7A4 1 1 
Ki»t>TEIi*nfe^'U>h*?a'MOB«7 , -*offlffl*3iai«*«o IS 4 8 o«* 

fc^a^OHfcr-^i&iifefcjIffiSfcS. iiffi4 8I, 482, 483, 484, 48 
5, 4 8 6 »I#f* 4 6 5 ©?n?'ft©7 , J>MI|M'y7 7^f)3 7A4 1 3, 414 
, 4 15, 4 16, 4 17, 4 1 8 Kft z> X EI? 4l 7 V > h * n ft © H 

* , h U # ffl # ^ 7 s - * # > 7° 4 7 0 (C B ft r - £ £ £ ffl £ ■£ 5 C £ ff X t § „ 
[ 0 0 3 7 ] 

7 - ^ t° - X 4 3 0 *'7-^-X37t7 4 0 5 X M% 2 ft X % ® ? V y b v$® 4 4 
OlcA5fc> 37A4 1 1, 412, 413, 414, 415, 416, 417, 418 

e iq-d x e s ? ft ft 7° u > h m ? a # 7 - * t? - x 4 3 0 , 4 3 st^y^hts, i¥ l 

< tt , 7-^-7 4 3 5, 4 3 0tf-£SI9£iiuiit5i:, f-^ *>7 4 7 0 ^7'J 
ym?KSt5a«fi:SiSxUfhn-i'Xlc|«f-?%^y7 , L < 7 - * tf - X 

435, 4 3 o B m m K 7 V y b a ft § . 

[ 0 0 3 8 ] 

Lfttfot, JMffllxP£bnx^X4 6 0i:7' I J>b'N-yK4 1 0 © IS T* iM ffi T 5 <1 i: 
T? * 4 . |5(HO±9S7a F3;WcLf;tfotf-^5:^itSfti6ff)g* 5 0 0 © 
Itlt'SS. Ii 5 0 0li, ^ •£ U "5 0 5 , V7b7x75 15 

Stf7'J>Ff;U7 5 2 0 1 Ix!f*7'J>h'N7 K4I^5„ «'J 5 0 5, r - £ 
#y-f 5 1 OfitfV7h7l75 1 5tta*0/<-V^-;I/3>lfa-* (PC) 
C £ ff X * 5 . ^t'J 5 0 5tt, ^iJ7i7/l/3>*-*>^-f>^-3*n (PCI 
) J% X , PC I-X (K^'J7i7*37,1!-^>H , >^-3^n) 'U, PCI 
li»7^UX^XSftl4t<DioatS/U*^LTSffl7i8. D M A 7 7 t 7i51i 
^t'JitScttfTSS, ^t'Jttf-^*>75 l 0tcJ;3M©fci6©iIiS!x--? 
©$*fl£ffl^&ftSo 

[ 0 0 3 9 ] 

V 7 h 7X7 5 1 5 limm?-* <D&&ZM®t % C ttft't, B«-r - ^«'J 5 
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0 5 C m £ C t ft T* £ S 0 7 s - * # 7 7° 5 1 0(«if-?^IV^TIif-^^y7 h 
^x*U-*5 2 5fc:J3V»T ( rifiJI;^7 hj i: fe ft £ ft 5 ) H fit x - 7 -y 
h^iSt^ilttfftS, i«f-?i^tyh©i)Slcii. Bftx-- -y h 7*x * 
U - if 5 2 5 !Cfe(t%lif-?/^7 FO^iJT/l/ft^SfcSLt^T'tSo 5 
05^OH«T t --*<D2!«fc;!in*.T, V7^I751 5 fi ifiij §P x - 2 £ x - £ # 7 7° 5 

1 o tc 3^ ^ c ttf-ps 5 c fflm7-$te7v y Ff/wx 5 2 o %mw? 5 # c jg ^ § 

C fc^t'?5^fn^(D^^yiDf-?^tOC SfjWx-7^7-y MiSJIB 

[ 0 0 4 0 ] 

0 M 5* - $ t\>r v b 5 6 5 & E <D , H ft 7* - £ r >y h a , 7 U - A ffl % , f* - * -b * 10 
->3 yRU'7U-LS?i8^f tfil ttft'$5„ f - * -fe * 7 a 7 U 7" U 7 b<D Tc tb K 7 s 'J 
>hf/W^fL6^T1^5:ttfTt5B«f-?S$& 0 B ft r - £ ^ -y b (D fob 
(D7 7 - A 7 * - v >y h £ £ i6 3 7 o h 3 ;l/ , fi ft 7 - * /< ^ -y Mi B ft x - 7 © 1 * 

StSftSCt* 1 ?*?. Willi, 7"nha;Hi32e7h07U-APite < 1 * £ fc fi 
?fli5l< 0^4«**^r - ^ t^ 3 >HT 3,5 5 2 \£ y b <D tf y b V y 7°B 
tf-^Stf 3 2 tf -y b©7U-A*|iB*3ir«fc5Kffift-r-*><y>y ^IfeKitf 

[ 0 0 4 1 ] 

M»T-$'l'rv b <DM&m<D&&ft\i 7° U 7 h f;W Xicfctf § 7U 7 MStjIIc** 20 

t±\ * © 7° U 7 h 7* > W X ffl tc 7 U - A fiE S ft fc B ft f - £ r v b - S 4 IS K o 
*, ftlfhO^'J^myiCWLTlOOg^O, 8 0©gp#£gf Bft f-^^t 
t5LttffJ;5. Bftx-*/^ -y htt¥-0H«^50T-**£tf«fc3fc{MIBSft 
Si£SBtt*V^o 0«*tf, 7°n h nyWiBftx-^r >y h fiifhfhO^y 7 HR?IK 

li^U^h**? ( 01 * f±\ 7° U 7 b m ? A" 1 -f 7 7 7* x >y h 7° U 7 h 7 X ;l/ © ±1 £ , C 
ftfci, #ii:fei?n5, 7 7 7"x -y h 7 X;KDfglT*fe5 7 ) tc + # T* $ 3 £ )£ 46 
StttfT't 5. Si^8 0£D7°'J > feocf)ilc*5^ta, B ft 7* - £ © £ 

1 0 400»»<CSlOl*IC»l5t, B ft x - 7 © 5! 2 © 4 O © ^ 7}^ ^ 2 © fi ft ft 30 
ft L T V ft , B ft -r - ^ ^ ^ v b » 2 o © B $ & O B ^ r - 7 g)5 » * & ts C ^ T* * 

, H« 7 s - * /< h fc J: 9 2 ^ © 8 5 7 - f £ - X ± K ( S f« U T 5 ^ S fc U P] 

•y httt><o^cDg^Sfflfi^e)©B«tf$S^^t?Ct^T-t, »JST57°U7h«^3l 
cn50il^©[3Itff 7°'; 7 h^njffitc^So WD MM fit iCJ3^t> jB«7*-*^ 

y-y h)!i'i*Sftafnj;t)^<ofi»*gt*si44<, tr l 5 , yjyUfiE 
at js t 5 a m t - 7 © 91 <d ft m c -r * ^ 5> ) *s{fi9(:iif-^^7F5S» 

SC^TtS. « * « , * ft * ft © f U > h * ? a ^ - £ <D ft * 7° U 7 h f 5 1 £ (C a 

, B0r-7©^gP^*^*-i.7°U>h^?ii{cJ;oT7°Uyh$ftSCi:A , ;^S^M^ 40 

[ 0 0 4 2 ] 

887-^^^ 5 7 0 4 ^*1117-^^^11, 7l/-AI5S> f-*-7-fe7-> 

s x-7^7 7 3>^0cDx-7^>7 P il^S7 o U77il^C)rJ^>Ff/£(iia©7°'J> 
7iJ^5f ? -^^77°ffl!l'\cDXr-^Xlf$8^^tJC fc^T*4 0 nv>K(4, 7° U > h 
t^a-A-OiSfilCO^TfiUy-, 7° U 7 b * a - /b © S fi * ± tf « * * It it T If 
5ft»«3Y^F, 7°U 7 HfOBIStiSftKiOn^^ K * * £ d ^ # T? t 5 « 
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